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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a highly reliable 
integrated circuit having a function for detecting an 
erroneous operation by itself. 

SOLUTION: This integrated circuit is provided with a 
plurality of circuits (A) 1 1 and (B) 12 for performing the 
same processing operation and an EXOR gate 13 for 
deciding the matching/mismatching of the processing 
results of the plurality of circuits. When the output of 
the EXOR gate 13 is '1' indicating mismatching, a 
processing error generated on either the circuit (A) 1 1 
or (B) 12 is detected to facilitate countermeasures. 
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CLAIMS 
[Claim(s)] 

[Claim I] The integrated circuit characterized by detecting the processing error which possessed 
two or more data-processing means to perform the same processing actuation, and a judgment 
means to judge coincidence between each processing result of two or more of these data- 
processing means, and an inequality, and was generated by the inequality judging between the 
processing results in this judgment means by any of two or more of said data-processing means 
they are. 

[Claim 2] The integrated circuit according to claim 1 characterized by providing the 1st delay 
means which delays input data and/or a clock in order to shift processing time of day and to make 
the same processing actuation perform between [ said / two or more ] data-processing means, and 
the 2nd delay means delayed in order to make coincidence input the processing result data of two 
or more of said data-processing means into said judgment means. 

[Claim 3] The integrated circuit characterized by restoring the processing error which possessed 
two or more data-processing means to perform the same processing actuation, and a majority 
means to take the majority of each processing result of two or more of these data-processing 
means, and was generated by majority processing with this majority means by any of two or more 
of said data-processing means they are. 

[Claim 4] The integrated circuit according to claim 3 characterized by providing the 1st delay 
means which delays input data and/or a clock in order to shift processing time of day and to make 
the same processing actuation perform between [ said / two or more ] data-processing means, and 
the 2nd delay means delayed in order to make coincidence input the processing result data of two 
or more of said data-processing means into said majority means. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the integrated circuit which improved 

dependability of operation by giving redundancy about an integrated circuit. 

[0002] 

[Description of the Prior Art] Although it is not, either, also until it says that it is desirable to 
mistake [ long duration ] for all equipment and systems, and to operate to stability that there is 
nothing Equipment and the system which were formed in the location which requires time and 
effort for the location and repair which are not close brought especially easily like a satellite 
loading device or a reactor installation, or restoration, For the equipment which may cause a result 
with the serious malfunction, and serious damage like medical equipment or an aircraft loading 
device, or a system, the dependability has important semantics. For example, the effect of a 
cosmic-rays neutron etc. is not avoided by the device carried in a satellite, the high altitude 
aircraft, etc. Under the effect by these cosmic rays, incorrect actuation of a "satellite loading 
device" and a an "aircraft loading device" occurs. Though influenced [ this ], it is an important 
technical problem to operate to stability and to maintain dependability. 

[0003] Systematically, a spare circuit and spare equipment are formed, a system is doubled, 
redundancy is given, and the solution of changing at the time of generating of malfunction, accident, 
failure, etc., etc. has been taken in order to secure dependability from the former. 
[0004] On the other hand, it is important, also in order for improving the dependability of each 
element to say nothing of the dependability of each element which constitutes it being concerned 
with the dependability of equipment or a system to improve the dependability of equipment or the 
whole system and to reduce the occurrence frequency of malfunction, or accident and failure. 
[0005] In the integrated circuit which is one of the components of an electronic circuitry, 
improvement in the dependability has been conventionally aimed at by amelioration of the closure 
means of management of a process, highly-precise-izing of the inspection approach, and an 
integrated circuit, and optimization of a closure ingredient. However, there is a fixed limitation in 
improvement in the dependability by such approach. Moreover, malfunction by foreign factors, such 
as a noise, has the problem that it cannot prevent even if it improves own quality of an integrated 
circuit. The view of having given the redundancy by multiplexing to the component itself and 
moreover raising the dependability was not taken by the conventional integrated circuit. 
[0006] 

[Problem(s) to be Solved by the Invention] In order to improve the dependability of equipment or a 
system like ****, improvement in the dependability of each element is indispensable. In an 
integrated circuit, improvement has been conventionally aimed at for the dependability by 
amelioration of the closure means of management of a process, highly-precise-izing of the 
inspection approach, and an integrated circuit, and optimization of a closure ingredient. However, 
there was a limitation in such an approach and there was a problem that it could not respond in 
malfunction by foreign factors, such as a noise. 

[0007] This invention is giving redundancy to the circuitry of an integrated circuit, solves this 
problem comparatively simply and makes a technical problem implementation of the integrated 
circuit which gave the function to correct the function and error which detect malfunction in 
person, and raised dependability. 



[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned technical problem, 
invention of claim 1 possesses two or more data-processing means perform the same processing 
actuation, and a judgment means judge coincidence between each processing result of two or more 
of these data-processing means, and an inequality, and is characterized by to detect the 
processing error generated by the inequality judging between the processing results in this 
judgment means by any of two or more of said data-processing means they are in an integrated 
circuit. 

[0009] Moreover, invention of claim 2 established the 1st delay means which delays input data 
and/or a clock in order to shift processing time of day and to make the same processing actuation 
perform between [ sa d / two or more ] data-processing means, and the 2nd delay means delayed 
in order to make coincidence input the processing result data of two or more of said data- 
processing means into said judgment means. 

[0010] In an integrated circuit, invention of claim 3 possesses two or more data-processing means 
to perform the same processing actuation, and a majority means to take the majority of each 
processing result of two or more of these data-processing means, and is characterized by 
restoring the processing error generated by majority processing with this majority means by any of 
two or more of said data-processing means they are. 

[0011] Furthermore, invention of claim 4 establishes the 1st delay means which delays input data 
and/or a clock in order to shift processing time of day and to make the same processing actuation 
perform between [ said / two or more ] data-processing means, and the 2nd delay means delayed 
in order to make coincidence input the processing result data of two or more of said data- 
processing means into said majority means. 

[0012] By doing in this way, the integrated circuit detection of the processing error generated by 
any of two or more data-processing circuits they are was attained, made perform reprocessing, and 
improved the dependability of data processing sharply by giving redundancy to an integrated circuit 
is realizable. Moreover, the processing error generated by any of two or more data-processing 
circuits they are can be automatically restored according to a majority logic, and the integrated 
circuit which improved the dependability of data processing sharply can be realized. Moreover, by 
shifting operation time of day, the configuration which cannot be easily influenced by external noise 
can be realized and dependability can be improved also in respect of this. 

[0013] Furthermore, this redundancy circuit also has the advantage said that it can use it without 
there being no use top sense of incongruity and being conscious since an appearance top is one 
integrated circuit. 
[0014] 

[Embodiment of the Invention] Hereafter, an accompanying drawing is made reference and the 
integrated circuit concerning this invention is explained to a detail. 

[0015] Drawing I is the block diagram of the basic circuit of the gestalt of operation of the 
integrated circuit of this invention. With the gestalt of this operation, only when have arranged two 
or more circuits to improve dependability inside the same IC, the same actuation is carried out, 
these results are judged and a result is in agreement, as it moves to the next actuation, 
improvement in dependability is aimed at. 

[001 6] drawing 1 -- setting — a circuit — (— A — ) —11— and — a circuit — (— B — ) — 1 2 - 
- being the same — actuation — carrying out — being the same — processing — a circuit — it 
is . An arithmetic circuit, a store circuit, a buffer circuit, etc. may be what kind of things, or a 
microcomputer does not interfere, either, and a processing circuit is not limited especially. The 
same input signal 14 is inputted into this circuit (A) 11 and circuit (B) 12. a circuit — ( — A — ) — 
1 1 — and — a circuit — ( — B — ) — 12 — each — an output — ( — A — ) — 15 — and — an 
output — (— B — ) — 16 — two — an input — EXOR (exclusive OR) — the gate — 13 — 
inputting — having — EXOR — the gate — 13 — an output — a judgment — ** — an output — 
17 — ** — carrying out — having . The output of the EXOR gate 13 is set to "1 ", when the value 
of an input terminal is in agreement and the values of "0" and an input terminal differ. 
[001 7] therefore — a circuit — (— A — ) — 11 — and — a circuit — ( — B — ) — 12 — being the 
same — an input signal — 14 — receiving — being the same — a value — having outputted — a 
judgment — ** — an output — 17 — a value — " — zero — " — it is — the time — only — a 



degree — actuation — moving — making — a judgment — ** — an output — 1 7 — a value — " 

- one — " — it is — the time — a circuit — ( — A — ) — 11 — and — a circuit — ( — B — ) — 
12 — anew — an operation — repeating — making — making , 

[0018] Thereby, a right result is expectable as long as neither the circuit (A) 1 1 nor the circuit (B) 
12 is mistaken, a circuit — ( — A — ) — 11 — a circuit — ( — B — ) — 12 — an error — a 
probability — respectively — one — / — n — ** — carrying out — if — this — a circuit — ( — A 
— ) — 11 — and — a circuit — ( — B — ) — 12 — from — becoming — two — a circuit — 
redundancy — a circuit — a judgment — mistaking — a probability — p — one — detecting — 
having had — an error — perfect — right — correcting — having — a thing — then — [ — 0019 
-] 

p1=(1/n)2(1) 

A next door and dependability will improve greatly. 

[0020] however — this — a circuit — **** — the exterior — from — a noise — effect — a 
circuit — ( — A — ) — 11 — and — a circuit — ( — B — ) — 12 — common — having worked — a 
case — both — a circuit — coincidence — mistaking — a judgment — **** — this — an error - 

- overlooking — ** — saying — - fear — it is . 

[0021] Such a problem can be coped with because operation actuation of two or more circuits is 
shifted in time and it is made to perform it. The configuration of the gestalt of the operation of the 
2nd of the integrated circuit of this invention which performed such noise management is shown in 
the block diagram of drawing 2 . Moreover, the wave of each part of this integrated circuit is shown 
in drawing 3 . drawing 3 — setting — a circuit — ( — A — ) — 21 — a circuit — ( — B — ) — 22 - 

- and — EXOR — the gate — 23 — it can set — data processing — delay — it can ignore — a 
thing — ** — having carried out , 

[0022] drawing 2 — setting — a circuit — (— A — ) — 21 — and — a circuit — (— B — ) — 22 - 

- drj wit ig i — a case — the same — being the same — processing — actuation — carrying out - 

- being the same — a circuit — it is — processing — the contents — especially — limiting — not 
having — although — here — **** — temporary — an input — being reversed — outputting — 
actuation — carrying out — **** — a thing — ** — carrying out . the direct input of an input 
signal 26 ( drawing 3 — the continuation numeric values 0, 1 , 0, 0, 1 , 1 , 0, 0, 1 , and 0 and 0 — ) like 
Wave a of drawing 3 is carried out to this circuit (A) 21. Like the wave b of <\ , \ i > , only time 
amount t is delayed and the input signal 26 is inputted into the circuit (B) 22 in the delay circuit 24. 

[0023] the wave c of draw ng 3 which is the output of a circuit (A) 21 is the inverted arch ( w r. w 
3 — the continuation numeric values 1 , 0, 1 , 1 , 0, 0, 1 , 1 , 0, and 1 and 1 — ) of an input signal 26, 
and only time amount t is delayed in a delay circuit 25, this serves as the wave d of ■'<: w in .; , and 
it is outputted as an output (A) 27. On the other hand, by the inverted arch of Wave b, the output 
of a circuit (B) 22 serves as the wave e of drawing 3 , and is outputted as an output (B) 28. then - 

- an output -- (— A — ) — 27 — an output — (— B — ) — 28 — two — an input — EXOR — 
the gate — 23 — inputting — having — this — EXOR — the gate — 23 — an output — a 
judgment — ** — an output — 29 — ** — carrying out — having . 

[0024] this — the time — an output — ( — A — ) — 27 — namely, — >> < ■ — a wave — d — 
an output — ( — B — ) — 28 — namely, — drawing 3 — a wave — e — one side — an output 
side — another side — an input side — delaying — having — **** — although — the — a time 
delay — t — being equal — a sake — an error — a noise — effect — there is nothing — as long 
as — being the same — ** — becoming — EXOR — the gate — 23 — an output — it is — a 
judgment — ** — an output — 29 — " — zero — " — becoming . 

[0025] by the way — a circuit — (— A — ) — 21 — and — a circuit — (~ B — ) — 22 — 
coincidence — being the same — a noise — effect — having generated — a case — thinking . 
this — a noise — a circuit — ( — A — ) — 21 — an output — it is — drawing 3 — a wave — c — 
a circuit — ( — B — ) — 22 — an output — it is - twi ! — a wave — e — " — x — " - 
having been shown — as — a noise — effect — appearing — a thing — ** — carrying out . To 
the wave e of dt awing 3 being immediately inputted into the EXOR gate 23, as for the wave with 
the effect of these noises, only time amount t is delayed and the wave c of drawing 3 is inputted 
into the EXOR gate 23. Therefore, it is lost that the effect of a noise appears in the input of the 
EXOR gate 23 at coincidence, and fixed time amount is set to the decision output 29 of the EXOR 



gate 23 which is the wave f of I , \ /in" v , and it appears in it. Therefore, generating of a noise can 
be judged by the decision output 29, only when the decision output 29 of the result of "0" 
corresponds, it moves to the next actuation, and when a result is an inequality, as it returns to 
congruous places and an operation is repeated, improvement in dependability can be aimed at. 
[0026] With the gestalt of operation shown in ilrnwing I and drawing 2 , since it is easy, the I/O to 
each circuit shows as 1 bit, but the I/O to each circuit is two or more juxtaposition bits, and also 
when a coincidence judging is performed for every bit, it cannot be overemphasized that the gestalt 
of this operation can be used. In this case, the judgment result of all bits can also be outputted by 
the 1-bit judging of coincidence and an inequality. 

[0027] With the gestalt of the above operation, the error was judged within the integrated circuit 
and the error part adopted the approach of repeating and correcting an operation. However, 
adoption of an operation is not repeatedly desirable when processing must be ended for the case 
where reappearance of an operation is difficult, or a short time. Such a problem is solvable by 
giving the function to correct an error automatically in the circuit itself using the majority judging of 
two or more circuits. 

[0028] The circuit block diagram of the gestalt of the operation of the 3rd of the integrated circuit 
of this invention which has an automatic correction function by majority judging in it i.-i i ; 'is 
shown. 

[0029] Drawing 4 is the example which used this invention for the refresh circuit of DRAM 
(Dynamic Random Access Memory). 

[0030] DRAM — (— A — ) — 41 — DRAM — (— B — ) — 42 — DRAM — (— C — ) — 43 — 
**** — respectively — being the same — data — memorizing — having — **** — fixed — a 
time interval — refreshing — having — **** — a thing — ** — carrying out . DRAM — ( — A — ) 

— 41 — DRAM — (— B — ) — 42 — and — DRAM — (— C — ) — 43 — from — a lead — 
refresh — data (a, b, c of drawm ; < ; 1 ) — a majority circuit — 40 — three — a ** — an input — an 
input — ( — A — ) — 52 — an input — ( — B — ) — 53 — and — an input — ( — C — ) — 54 — 
inputting — having . 

[0031] The majority circuit 40 consists of the 3 input EXOR gate 44, 3 input AND gate 45, 3 input 
NOR gate 46, 2 input OR gate 47, an inverter 48, the 2 input AND gate 49, the 2 input AND gate 50 
of 1 input reversal mold, and the 2 input OR gate 51. Although the parts of 2 input AND gate 49, 2 
input AND gate 50 of 1 input reversal mold, and 2 input OR gate 51 are the so-called multiplexer 
circuits, an inverter 48 and 2 input AND gate 50 may be transposed to 2 input NOR gate. 
[0032] DRAM — (— A — ) — 41 — DRAM — (— B — ) — 42 — and — DRAM — (— C — ) — 43 

— from — a lead — refresh — data — a — b — c — receiving — a majority circuit — 40 — 

each part (d ra k of ■ ing 4 ) — table of truth value ™ / 1 — being shown . From the 

majority circuit output 55, the value by the side of a large number is outputted among lead refresh 
data (a, b, c of drawing 4 and t!i j,v i ; 5 ) so that clearly from drawing 5 . then — this — data — 
DRAM — (— A — ) — 41 — DRAM — (— B — ) — 42 — and — DRAM — (— C — ) — 43 — a 
light — refresh — data — ****** — inputting — having . Since it is corrected to many sides by 
majority by this even if an error is in which output of the three DRAMs, circuit reliability will 
improve greatly, a majority circuit — an output — 55 — DRAM — ( — A — ) — 41 — DRAM — (- 

— B — ) — 42 — and — DRAM — ( — C — ) — 43 — an input — between — timing — measuring 

— a sake — a buffer circuit etc. — you may insert . The output (g of ) of the OR gate 
47 can be used as a coincidence decision output 56. In this case, "1" is shown when 3 circuit data 
are in agreement. 

[0033] As for the probability p2 which the judgment of this circuit mistakes, two or more of the 

arbitration of the outputs of three DRAMs are an incorrect **** probability. When the probability of 

the error of each DRAM is set to 1/n, respectively, the probability p2 which the judgment of this 

circuit mistakes serves as the sum total of the probability for every class doubling shown in 

drawing 8 , and is [0034]. 

p2=(3n-2)n-3 (2) 

= It is set to 3n-2n-2n-1. 

Here, since it is 1/n<1/2, it is p2<1/n. (3) 

It becomes. 

[0035] As long as a majority circuit 40 is a circuit where it is not limited to the example shown in 



drawing 4 , and the majority circuit output k of rli awing . is outputted to the lead refresh data a, b, 
and c, what kind of thing is sufficient as it. Although this example explained the refresh circuit of 
DRAM, DRAM of <h,,\ >u- L 1 can be transposed to other same processing circuits, and considering a 
majority circuit output as an output can realize a reliable data-processing circuit with this 
configuration. Although the number of DRAMs was made into three pieces in n '■-»)[) 4 , with [the 
number of the same processing circuits ] three [ or more ], it does not interfere without limit. 
However, since there is a possibility of becoming the conclusion of the same number and wavering 
by majority decision in the case of even number, the odd number is more desirable. 
[0036] The circuit block diagram of the gestalt of operation of the 4th of the integrated circuit of 
this invention is shown in drawing 6 . the gestalt of this operation was carried out to the gestalt of 
the 3rd operation with the gestalt of the 2nd operation — it needs — it is alike and noise 
management is performed. Moreover, the wave of each part of this integrated circuit is shown in 
■ i >t < / . It was made for the clock before a clock 1 and the output data before output data 1 not 
to indicate that it is intelligible by 

[0037] drawing 6 — a circuit — ( — A — ) — 61 — a circuit — ( — B — ) — 62 — and — a circuit 

- ( — C — ) — 63 — a clock — synchronizing — input data — predetermined — an operation — 
carrying out — being the same — a circuit — it is . The clock inputted is delayed 1 clock 
periphery term, and the clock delay circuits 64 and 65 output it, respectively. Moreover, the input 
data inputted is delayed 1 clock periphery term, and the input data delay circuits 66 and 67 output 
it, respectively. Moreover, the output data from a circuit inputted are delayed 1 clock periphery 
term, and shift registers 68, 69, and 70 output them, respectively. A majority circuit 71 is the same 
as the majority circuit 40 of drawing 4 . 

[0038] Therefore, the clock (b of • is . *< ig * ) inputted into a circuit (B) 62 is delayed by the clock 
delay circuit 64 1 clock periphery term rather than the clock (a of » >ng / ) inputted into a circuit 
(A) 61. Moreover, it is delayed by the input data delay circuit 66 1 clock periphery term rather than 
the input data by which the input data inputted into a circuit (B) 62 although not illustrated to 
{ v i i n is also inputted into a circuit (A) 61. 

[0039] Similarly, rather than the clock (b of drawing 7 ) inputted into a circuit (B) 62, the clock (c 
of 1 ,a / 1 " i ) inputted into a circuit (C) 63 is delayed by the clock delay circuit 65 1 clock 
periphery term, and will be behind the clock inputted into a circuit (A) 61 2 clock peripheries terms. 
It is delayed by the input data delay circuits 66 and 67 2 clock peripheries terms rather than the 
input data by which the input data inputted into a circuit (C) 63 is also inputted into a circuit (A) 
61. 

[0040] By this, the output data (g of \ irig /' ) of a circuit (B) 62 will be outputted later than the 
output (d of drawing 1 ) of a circuit (A) 61 1 clock periphery term, and the output data Q of <!» < * > 
7 ) of a circuit (C) 63 will be outputted later than the output (d of : twins ) of a circuit (A) 61 2 
clock peripheries terms. 

[0041] Then, the output data (d of s ;aii g ' ) of a circuit (A) 61 are delayed by 2 clock periods 
with a shift register 68 and a shift register 69, and are inputted into a majority circuit 71, and the 
output data (g of . iw r < ) of a circuit (B) 62 are delayed by 1 clock period, and are inputted into 
a majority circuit 71 by the shift register 70. being such — processing — an input side — a clock - 

- input data — delay ■ — an output side — output data — delay — three — a ** — a circuit — (- 

- A — ) — 61 — a circuit — (— B — ) — 62 — and — a circuit — (— C — ) ~ 63 — from — an 
output — synchronizing — having — a majority circuit — 71 — inputting — having — ******** . 
[0042] now — a circuit — ( — A — ) — 61 — a circuit — ( — B — ) — 62 — and — a circuit — (- 

- C — ) — 63 — coincidence — external noise — exposing — having had — ** — carrying out . 
then — the — effect — for example, — a circuit — ( — A — ) — 61 — an output — a wave (d of 
,j _ n!> ) — a circuit — (— B — ) — 62 — an output — a wave (g of 1 ^ ) — and — a 
circuit — ( — C — ) — 63 • — an output — a wave Q of drawing 7 ) — respectively — " — ■ x — " - 

- having been shown — as — coincidence — generating . 

[0043] However, since it is inputted at the time of day when it became like f, h, and j of drawing 7 
by subsequent delay at, and the effects of this noise differed to the majority circuit 71, 
respectively, the part influenced with the noise will be restored by the majority logic by other 
signals, and the effect of external noise will be removed from the output of a majority circuit 71. 
[0044] In the above explanation, although delay with the clock delay circuits 64 and 65, the input 



data delay circuits 66 and 67, and shift registers 68, 69, and 70 was made into I clock period, 
respectively, it is not limited to this and the same time delay of arbitration can be chosen as extent 
longer than the persistence time of a noise. 
[0045] 

[Effect of the Invention] As explained above, detection of the processing error generated by any of 
two or more data-processing circuits they are by having given redundancy to the integrated circuit 
according to this invention is attained, and the integrated circuit which was made to perform 
reprocessing and improved the dependability of data processing sharply can be realized. Moreover, 
the processing error generated by any of two or more data-processing circuits they are can be 
automatically restored according to a majority logic, and the integrated circuit which improved the 
dependability of data processing sharply can be realized. Furthermore, by shifting operation time of 
day, the configuration which cannot be easily influenced by external noise can be realized and 
dependability can be improved also in respect of this. Moreover, since an appearance top is one 
integrated circuit, there is no use top sense of incongruity, and this redundancy circuit also has the 
advantage that it can be used without being conscious. Therefore, extensive use is expectable for 
the application as which high-reliability is required. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing J] It is the block diagram of the basic circuit of the integrated circuit of this invention. 
[Drawing 2 j It is the block diagram of the gestalt of other operations of the integrated circuit of 
this invention. 

[ Drawing 3] It is the wave form chart of each part of the integrated circuit shown in drawing 2 . 
[Drawing 4] It is the block diagram of the gestalt of the operation of further others of the 
integrated circuit of this invention. 

i ) i on g 5] It is the table of truth value of each part of the integrated circuit shown in drawing 4 . 
[ r (l , ,i i { > It is the block diagram of the gestalt of the operation of further others of the 
integrated circuit of this invention. 

li , . i ,i / 1 It is the wave form chart of each part of the integrated circuit shown in < , , r.in; G . 
| |S ' ii , ' It is the combination and probability which the judgment of the circuit of the integrated 
circuit shown in drawing 4 mistakes. 
[Description of Notations] 

11, 21, 61 Circuit (A) 

12, 22, 62 Circuit (B) 

13 23 EXOR gate 

14 26 Input 

1 5 27 Output (A) 

16 28 Output (B) 

17, 29, 56 Decision output 
24 25 Delay circuit 

40 71 Majority circuit 

41 DRAM(A) 

42 DRAM(B) 

43 DRAM(C) 

44 3 Input EXOR Gate 

45 3 Input AND Gate 

46 3 Input NOR Gate 

47 51 OR gate 

48 Inverter 

49 AND Gate 

50 1 Input Reversal Mold AND Gate 

52 74 Input (A) 

53 75 Input (B) 

54 76 Input (C) 

55 77 Output 

63 Circuit (C) 

64 65 Clock delay circuit 

66 67 Input data delay circuit 
68, 69, 70 Shift register 

72 Input Data 

73 Clock 
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